INTRODUCTION {#sec1-1}
============

In most of surgical procedures, pain is assumed to be ineffectively treated.\[[@ref1]\] Pathophysiology of pain has suggested that it is possible to decrease or prevent the central neural hyperexcitability that contributes to greater postoperative pain.\[[@ref2][@ref3]\]

Laparoscopic cholecystectomy is one of the most commonly performed minimally invasive surgical procedures and is the treatment of choice for symptomatic cholelithiasis.\[[@ref4]\] Despite the clear benefits of laparoscopic cholecystectomy compared with open surgery, postoperative pain is still a common complaint after it, and patients undergoing laparoscopic cholecystectomy may suffer from severe postoperative pain if analgesia is not managed appropriately.\[[@ref5]\] Postoperative pain after laparoscopic cholecystectomy can prolong hospital stay and lead to increased morbidity and this is the main reason for overnight hospital stay after day care surgery in 17-41% of the patients.\[[@ref4][@ref6][@ref7]\]

To relieve postoperative laparoscopic cholecystectomy pain some methods have been suggested\[[@ref8][@ref9][@ref10]\] and the paravertebral block technique has been studied as one of these methods that may offer comparable analgesic effectiveness and a better side-effect profile.\[[@ref11]\] Paravertebral block is the technique of injecting local anesthetic adjacent to the thoracic vertebra close to where the spinal nerves emerge from the intervertebral foramina, resulting in ipsilateral somatic and sympathetic nerve blockade in multiple contiguous dermatomes above and below the site of injection.\[[@ref12]\]

Bupivacaine is an amide-type local anesthetic that is capable of producing prolonged analgesia. This agent also provides high quality analgesia in the postoperative period.\[[@ref13]\] It is shown that paravertebral block using bupivacaine significantly reduces pain score compared to controls.\[[@ref14][@ref15][@ref16][@ref17][@ref18]\] Fentanyl is an adjuvant that improved the quality of blockade with an analgesic potency that is around 90 times stronger than that of morphine; this drug is often administered as an adjuvant after surgery, because comparable to the properties of opioid compounds, it has analgesic properties without opioid-related side-effects; however, this is associated with hypotension and nausea. One study demonstrated that spinal hyperbaric bupivacaine + fentanyl provided effective anesthesia for laparoscopic cholecystectomy.\[[@ref19]\] In a systematic review by Joshi *et al*. showed that paravertebral block with bupivacaine significantly reduced the pain scores on day one, reduced the incidence of pulmonary complications compared with control and reduced the incidence of hypotension compared with thoracic epidural bupivacaine.\[[@ref20]\]

The present study was designed to compare paravertebral block using bupivacaine + fentanyl versus bupivacaine + normal saline for laparoscopic cholecystectomy with respect to intraoperative parameters, postoperative pain, and complications.

Nonsteriodal anti-inflammatory drugs (NSAIDs) have analgesic properties comparable to properties of opioid compounds without opioid-related side-effects.

MATERIALS AND METHODS {#sec1-2}
=====================

This randomized, parallel-group, double-blind study was investigated and approved by the ethics committee of Isfahan University of Medical Sciences. Ninety patients, of any gender, 16 to 65 years old, ASA physical status I-III, scheduled to undergo elective laparoscopic cholecystectomy, were assessed in this study. Patients with chronic pain diseases, use of opioids, patients with acute cholecystitis, allergy to corticosteroids, neuromuscular diseases and bleeding disorders did not enter the study. Additionally, patients with postoperative complications that increased postoperative pain and those whose pain evaluation was judged unreliable because of neurologic disease were excluded from the study. After the participating patients were explained about and informed of the purposes of the study, written informed consent was obtained from them all.

Eligible patients were randomly divided into two 45-member groups of case and control, using random-maker software "Random Allocation". Patients in the case group received regional injection of 20-mL bupivacaine 0.25% and 50 mcg fentanyl, and patients in the control group received regional injection of 20-mL bupivacaine 0.25% and 1 mL normal saline.

Anesthesia was conducted using a total intravenous technique consisting of a target-controlled infusion of fentanyl (2 mcg/kg), sodium thiopental (5 mg/kg) and atracurium (0.5 mg/kg). Endotracheal intubation was performed with a single-lumen tube. Balanced anesthesia was maintained using with inhalation of isoflurane (1-2%) and morphine (0.1 mg/kg). Patients' lungs were mechanically ventilated with the same setting during ventilation (VT, 10 mL/kg and RR, 10 min). Ventilation was controlled to maintain end-tidal CO~2~ 35 to 40 mmHg. The patients were monitored and observed using an electrocardiogram, non-invasive arterial blood pressure device and pulse oximeter.

To maintain blinding, patients were unaware of the treatment allocation; also, the research assistant was not allowed to enter the operating room when the study solutions were being prepared, the sealed white envelope containing patient allocation and instructions for the solution preparation given to a previously trained anesthesia nurse who was not involved in the study. The nurse was authorized to disclose the contents of the syringe to the anesthesiologist in charge of the case who was not involved in the study and to the research assistant. Syringe solutions in the case group contained 20-mL bupivacaine 0.25% and 50 mcg fentanyl and also in the control group contained 20-mL bupivacaine 0.25% and 1 mL normal saline.

At the end of surgery, at the T5-6 level, paravertebral block was performed with the patient in the left-side lateral position, the area is disinfected with chlorhexidine and lidocaine 1%; the 22-gauge spinal needle was introduced 2.5 cm lateral from the top of the desired vertebral body in search of the transverse process. After the transverse process is contacted, at a 15° to 60° angle, the needle is then withdrawn to the skin and reintroduced 1 cm beyond the transverse process, allowing the positioning of the needle below the transverse process. The needle should be withdrawn to the skin and reoriented using a greater angle, if bone contact is established during the positioning of the needle.

Demographic and clinical parameters including age, sex, weight, systolic blood pressure (SBP), diastolic blood pressure (DBP), O~2~Sat, ASA status, heart rate, respiratory rate were assessed in all patients. Abnormalities in SBP and DBP were defined as ≥ 140 and ≥ 90, respectively. Primary outcome was severity of postoperative pain at rest and during coughing. Secondary outcomes were postoperative cumulative morphine consumption and the incidence of side-effects such as postoperative nausea and vomiting, pruritus and hypotension if any. Additional morphine (5-10 mg) was administered if needed either intravenously. Both these outcomes were collected after arrival in the recovery room and 1, 6 and 24 hours after surgery by an independent nurse blinded to group allocation. Assessment of pain both at rest and during coughing was done by a 10-score visual analogue scale (VAS); 0, no pain; 10, worst imaginable pain. Also, severity of postoperative pain was assessed as follow; low pain (\<4 on a 10-point scale), moderate pain (4-7 on a 10-point scale), and severe postoperative pain (\>7 on a 10-point scale).

The sample size was calculated using the comparison of means formula with two-sided log-rank test, α = 0.05, and 80% power. SPSS software for windows, version 20, was used for statistical analyses, and descriptive data are reported as mean ± SD, median \[IQR\] and number (percent). Independent sample *t*-test, Chi-square test and Mann-Whitney U test were used to compare all studied variables between groups as appropriate. The level of significance is considered to be less than 0.05.

RESULTS {#sec1-3}
=======

Seven of 97 reviewed patients were not eligible and did not enter the study (2 patients did not meet inclusion criteria and 5 patients refused informed consent); finally, 90 patients completed the study and analyzed \[[Figure 1](#F1){ref-type="fig"}\]. The mean age of the studied patients was 44.6 ± 16.7 years. Twenty-five patients (28%) were males and 65 patients (72%) were females. Comparisons of characteristics and clinical parameters in studied groups are shown in [Table 1](#T1){ref-type="table"}. Mean of age, sex combination, O~2~Sat, HR ASA status, RR, SBP, DBP and pain before surgery were not significant between the studied groups (*P* \> 0.05). Weight between the studied groups was statistically significant (*P* \< 0.05).

![Patients who entered to the study, divided into the study groups and analyzed](ABR-3-187-g001){#F1}

###### 

Comparison of baseline characteristics and clinical parameters between study groups

![](ABR-3-187-g002)

Pain score at rest at time points were assessed using the Mann-Whitney U test and results showed that before surgery, after recovery, hour-1 and hour-6, median of pain score was similar in case and control groups and there were no significant differences (*P* \> 0.05). But in hour-24 patients, the case group significantly reported higher pain score compared to patients in the control group \[[Figure 2](#F2){ref-type="fig"}\].

![Comparison of pain at rest between study groups. Case group included patients who received I.V. injection bupivacaine 0.25% and fentanyl, control group included patients who received bupivacaine 0.25% and normal saline. Statistical significance was observed at hour_24 (*P* = 0.003)](ABR-3-187-g003){#F2}

Results to compare the frequency of severity of pain at rest between study groups are reported in [Table 2](#T2){ref-type="table"}. As shown before surgery, most of the patients in both groups had severe pain but during 24 hours after surgery; most of the patients had low pain and in hour-24 all studied patients reported low pain. The differences between cases and controls were not statistically significant in assessed time points (*P* \> 0.05).

###### 

Frequency of severity of pain at rest between study groups

![](ABR-3-187-g004)

[Table 3](#T3){ref-type="table"} shows findings in comparison of pain score during coughing, total dose of morphine and the frequency of side-effects. Pain score during coughing was significantly lower in the control group at hour-24 in comparison with the case group but in other time points pain score during coughing was similar in both groups (*P* \> 0.05). Patients in the control group significantly received more total dose of morphine in comparison with patients in the case group (*P* = 0.0001). Postoperative nausea and vomiting were reported in 29 of all patients; also, hypotension occurred in 19 of them, and the frequency of nausea and vomiting and hypotension were similar in both groups. Of 90 studied patients, 10 patients reported pruritus which was significantly different between groups (8 of cases versus 2 of controls, *P* = 0.044).

###### 

Comparison of pain score on cough, morphine requirements and side effects between study groups

![](ABR-3-187-g005)

DISCUSSION {#sec1-4}
==========

Laparoscopic cholecystectomy as a short-stay procedure is one of the most frequently performed elective surgeries. In these patients, immediately after surgery, postoperative pain is experiential in peaks and decreases after 24 hours.\[[@ref21]\] In the present study, the effect of paravertebral block using bupivacaine plus fentanyl in postoperative pain and complications after laparoscopic cholecystectomy was assessed, and findings showed that pain score at rest before surgery, after recovery, hour-1 and hour-6, was not different between groups. But in hour-24, it was significantly higher than controls. Also, pain score during coughing was lower in controls at hour-24 in comparison with cases. The possible cause of these differences is that during the study, controls significantly requested and received more total dose of morphine in comparison with cases group. Nausea and vomiting and hypotension were similar in groups, but pruritus was significantly different between the groups. In totally, our findings showed that fentanyl plus bupivacaine in paravertebral block did not improved postoperative pain and complications after laparoscopic cholecystectomy.

Multimodal therapy may be necessary to optimize postoperative pain relief following laparoscopic cholecystectomy because this pain is multifactorial and complex, and the multimodal approach for pain management has been previously shown to be advantageous.\[[@ref8][@ref9][@ref10]\]

Intraperitoneal local anesthetic instillation during laparoscopic surgery evaluated in previous studies and perhaps, because of differences in site of instillation, differences in timing of administration, differences in local anesthetic dose and concentration, and differences in perioperative analgesic regimens, had shown variable results.\[[@ref5][@ref22][@ref23][@ref24]\] Jabbour-Khoury *et al*.\[[@ref25]\] concluded that a multimodal approach to pain management following elective laparoscopic cholecystectomy is best achieved whereas a combination of intraperitoneal bupivacaine and ketoprofen was effective in relieving postoperative abdominal pain at 0, 1, 2, and 6 hours in these patients. Also, Elhakim *et al*.\[[@ref26]\] evaluated a combination of intraperitoneal lidocaine and tenoxicam and reported that this was more effective in reducing the pain scores and opioid consumption than either placebo.

In Navlet *et al*. study,\[[@ref27]\] a continuous paravertebral infusion of ropivacaine/fentanyl, or bupivacaine/fentanyl, in 60 patients undergoing elective thoracotomy was done and authors concluded that both bupivacaine, 0.25%, and ropivacaine, 0.3%, with fentanyl are equally effective for post-thoracotomy pain control when used via continuous paravertebral blockade. In another study, Awwad *et al*.\[[@ref28]\] assessed paravertebral block using bupivacaine 0.5% or normal saline in 44 patients undergoing renal surgery and reported that paravertebral blockade using bupivacaine is an effective and safe method for pain relief following renal surgery through loin incision. Also, Bhuvaneswari *et al*.\[[@ref29]\] concluded that paravertebral block using bupivacaine and fentanyl in patients scheduled for surgery for breast cancer reduce analgesic consumption as well as cumulative pain scores at rest and on movement. Naja *et al*.\[[@ref30]\] used as a complement to general anesthesia, bilateral nerve-stimulator guided paravertebral blockade with lidocaine, bupivacaine, fentanyl and clonidine, in laparoscopic cholecystectomy and show that mean pain scores visual analog scale were significantly less with active compared with control; also, they concluded that this regimen may improve postoperative pain relief.

The effect of paravertebral block using bupivacaine with fentanyl on pain after elective laparoscopic cholecystectomy has not been investigated, and the present study is the only one that investigates the use of bupivacaine with fentanyl, and results showed that adding fentanyl to bupivacaine did not improve postoperative pain and complications, which these finding can be confound by more total dose of morphine used in control group. Reported studies\[[@ref25][@ref26][@ref27][@ref28][@ref29][@ref30]\] shows different results on pain management and the difference in the results from our study could possibly be because of the difference in the nature of surgery, kind and dose of drugs, and the difference in the method of treatment.

Davies *et al*.\[[@ref11]\] conducted a meta-analysis and found that paravertebral block was associated with fewer pulmonary complications, urinary retention, nausea and vomiting and hypotension. Thus, they concluded that this provided equally effective analgesia to epidural but with a better side-effect profile. The analgesic effect of fentanyl may be done by acting on opioid receptors found in the dorsal root ganglia structures. Patients undergo breast surgery in Burlacu *et al*. study experienced side-effects like nausea and pruritus after using levobupivacaine with fentanyl infusion for postoperative analgesia paravertebrally.\[[@ref31]\] Similar to Barlacu, *et al*. study,\[[@ref31]\] in the present study pruritus was increased in patients who received paravertebral block using bupivacaine with fentanyl compared to bupivacaine alone, but nausea was not different between the groups. Thus, further works are suggested to determine the lowest effective dose of fentanyl.

One of the possible shortcomings of our study is that the low number of sample size. However, this was powered sufficiently for primary outcome measures such as pain score, but placed secondary outcome measures such as nausea and vomiting, hypotension and pruritus were at significant risk of type II errors. Therefore, future studies with appropriate sample size are necessary to specifically assess pain score and the incidence of nausea and vomiting, hypotension and pruritus in paravertebral block after laparoscopic cholecystectomy.

In summary, our findings revealed that infiltration of 20-mL bupivacaine 0.25% and 50 mcg fentanyl in paravertebral block after laparoscopic cholecystectomy did not improve postoperative pain and complications, whereas severity of pain at rest, during coughing and also complications such as nausea and vomiting and hypotension were similar between groups and pruritus in the case group was more than the control group.
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